Abstract. In this paper, we obtain some new integral inequalities like HermiteHadamard type for third derivatives absolute value are log −convex. We give some applications to quadrature formula for midpoint error estimate.
INTRODUCTION
We shall recall the definitions of convex functions and log −convex functions: Let I be an interval in R. Then f : I → R is said to be convex if for all on x, y ∈ I and all α ∈ [0, 1],
holds. If (1.1) is strict for all x = y and α ∈ (0, 1), then f is said to be strictly convex. If the inequality in (1.1) is reversed, then f is said to be concave. If it is strict for all x = y and α ∈ (0, 1), then f is said to be strictly concave.
A function is called log −convex or multiplicatively convex on a real interval I = [a, b], if log f is convex , or, equivalently if for all x, y ∈ I and all α ∈ [0, 1], (1.2) f (αx + (1 − α)y) ≤ f (x) α + f (y) (1−α) .
It is said to be log −concave if the inequality in (1.2) is reversed. For some results for log −convex functions see [1] - [4] . The following inequality is called Hermite-Hadamard inequality for convex functions:
Let f : I ⊆ R → R be a convex function on the interval I of real numbers and a, b ∈ I with a < b. Then double inequality
holds. The main purpose of this paper is to obtain some new integral inequalities like Hermite-Hadamard type for third derivatives absolute value are log −convex.
In order to prove our main results for log −convex functios we need the following Lemma from [5] : Lemma 1. Let f : I ⊂ R → R be a three times differentiable mapping on I
• and a, b ∈ I
• with a < b.
INEQUALITIES FOR log −CONVEX FUNCTIONS
We shall start the following result:
, be a three times differentiable mapping on I
, then the following inequality holds:
Proof. From Lemma 1, property of the modulus and log −convexity of |f ′′′ | we have
The proof is completed by making use of the neccessary computation. = 0 in Theorem 1, we obtain the following inequality
, then the following inequality holds for some fixed q > 1
From Lemma 1 and using the Hölder's integral inequality, we obtain
If we use the log-convexity of |f ′′′ | q above, we can write
The proof is completed. = 0 in Theorem 2, we obtain the following inequality
where q > 1,
Theorem 3. Let f : I → [0, ∞), be a three times differentiable mapping on I
, then the following inequality holds for some fixed q ≥ 1, then the following inequality holds:
Proof. From Lemma 1, using the well-known power-mean integral inequality and log −convexity of |f ′′′ | q we have
The proof is completed by making use of the neccessary computation. = 0 in Theorem 3, we obtain the following inequality
Corollary 4. From Corollaries 1-3, we have
In Theorem 3 and Corollary 3, if we choose q = 1, we obtain Theorem 1 and Corollary 1 respectively.
APPLICATIONS TO MIDPOINT FORMULA
We give some error estimates to midpoint formula by using the results of Section 2.
Let d be a division a = x 0 < x 1 < ... < x n−1 < x n = b of the interval [a, b] and consider the formula Proof. The proof can be maintained by using Corollary ?? like Proposition 1.
